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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers pre-action and detection

equi pnent. Drawi ngs should indicate the | ocation
and nounting hei ght of manual al arm stations;
automatic fire detectors; bells, speakers, strobes,
including the trouble bell (when not contained in
the control unit) and the control unit; boundaries
and cl assifications of hazardous |ocations; system
progranmm ng i nformation for m croprocessor based
systens; the nunber of alarminitiating, auxiliary
control and notification appliance circuits
reporting to or supervised by the control unit; a
riser diagramof the fire-alarmsystemi ncludi ng
interlocking circuits to air-handling-unit and
ventilating-fans; other controllers; and interfaces
with fire-protection systenms and the central fire
noni toring stations.

Point-to-point wiring is defined as wiring from
field device with integral termnal strip to next
device with integral terminal strip, wring between
nodul es internal to fire alarmcontrol panels,
circuit terminations on termnal strips in fire

al arm control panels, and term nal boxes.

Add to Section 01000, "Scope and Description," a

description of the scope of the fire alarmwork
particular to this project.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

PART 1 GENERAL

1.1 REFERENCES
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NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R I R R R R I R

The publications listed below forma part of this section to the extent
ref erenced:

FM GLOBAL (FM
FM 97825 (2003) Approval CGuide
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENJ NEERS (| EEE)

| EEE C62. 41 (1991) Recommended Practice for Surge
Vol tages in Low Voltage AC Power Circuits

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 101 (2003) Life Safety Code (National Fire
Codes, Vol 5)

NFPA 70 (2002) National Electrical Code

NFPA 72 (2002) National Fire Al arm Code

NFPA 75 (2003) Protection of Electronic

Conmput er/ Dat a Processi ng Equi pnent

NFPA 90A (2002) Standard for the Installation of
Air Conditioning Ventilating Systens

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
(NI CET)

NI CET 1016-2 (2003; 8th Ed) Program Detail Manual Fire
Al arm Syst ens

UNDERWRI TERS LABCRATORI ES (UL)
UL 38 (1999; 7th Ed) UL Standard for Safety

Manual |y Actuated Signaling Boxes for Use
with Fire-Protective Signaling Systens

UL 268 (1996; Rev thru Jan 1999) Snoke Detectors
for Fire Protective Signaling Systens

UL 268A (1998) Snoke Detectors for Duct Application

UL 346 (1994; 4th Ed) UL Standard for Water Fl ow
Indicators for Fire Protective Signaling
Syst ens
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UL 464 (1999; 7th Ed) UL Standard for Safety
Audi bl e Si gnal Appliances

UL 497B (1999; 3rd Ed) UL Standard for Safety
Protectors for Data Comruni cati ons and
Fire AarmCircuits

UL 521 (1999) Heat Detectors for Fire Protective
Si gnal i ng Systens

UL 1449 (1996; Rev thru Nov 2001) Transient
Vol t age Surge Suppressors

UL 1480 (1998; 4th Ed) UL Standard for Speakers
for Fire Protective Signaling Systens

UL 1711 (1994; 3rd Ed) UL Standard for Anplifiers
for Fire Protective Signaling Systens

UL 1971 (1999; 3rd Ed) UL Standard for Signaling
Devices for the Hearing | npaired

UL 2196 (2001; 1st Ed) UL Standard for Tests for
Fire Resistive Cables

UL FPED (2003) Fire Protection Equi pnent Directory
U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD 595 (Rev B) Colors Used in Governnent
Pr ocur enent

1.2 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittals," and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality control.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

The followi ng shall be submitted in accordance with Section 01330
SUBM TTALS, in sufficient detail to show full conpliance with the
speci fication.
SD-01 Preconstruction Subnmittals
Evi dence of the Contractor's State Certification shall be
submitted to the Contracting Officer for approval prior to any
work being started on the Preaction System

Fully verified and dated copies of all Fire Al arm Acceptance test
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data and results shall be submitted with a copy of the approved
test procedure and any factory test information.

Contractor will provide one (1) copy of the test procedure and
recording forns for the prelimnary tests. For the final
acceptance tests, the Contractor will provide 10 copies of the
test procedures and recording forns.

SD- 02 Shop Drawi ngs

The following shall be submitted for preaction control systens in
accordance with the paragraph entitled, "General Requirenents."

Connecti on Draw ngs

Schemati cs

Modul e Schemati ¢ Draw ngs
As-Built Draw ngs

Revi sed Prograns

Preacti on System Acceptance Tests
Fire Service Floor Plans

SD- 03 Product Data

Manuf acturer's catal og data shall be subnmitted to the Contracting
O ficer for approval, prior to any work being started on the
preaction systemfor the follow ng itens:

Preaction Control Panel

CFMS Reporting Equi pnent

Addr essabl e Modul es/ Devi ces
Annunci at or Panel s

Heat - Act uat ed Detectors

Snoke Detectors

Duct Snoke Detectors

Manual Al arm Stations
AlarmBel | s

Strobe Units

Speakers

Fire Resistive Cables

Wat er Fl ow Al ar m Devi ces

Val ve Tanper Switches

Renote Auxiliary Control Rel ays
Power Sources

Li ne Vol tage Surge Suppressors
Low Vol t age Surge Suppressors
Wring

SD- 05 Design Data
Desi gn Anal ysis and Cal cul ati ons

Li st of Parts and Conponents shall be submitted in accordance with
the paragraph entitled, "General Requirenents," of this section.
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1.

EE R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Coordinate these submittals with Contract
Schedul e Section IV, "Inspection Testing
Requi renents. "

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

SD-07 Certificates

Qual ity Assurance Plan shall be submitted consisting of the
followi ng, in accordance with the paragraph entitled, "Quality
Assurance" of this section.

Contractor shall submt proof that all conponents are Underwriter
Laboratory (UL FPED) |isted or Factory Miutual FM 97825 approved
for their intended use and function.

SD-10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual s shall be subnitted in accordance
with the paragraph entitled, "Execution," of this section.

3 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Section 16003, "Ceneral Electrical
Provisions,"” nust be included in the project
specifications when this section is used.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Section 16003 GENERAL ELECTRI CAL PROVI SIONS, applies to work specified in
this section.

Connection drawi ngs shall be submitted for approval [30][60][90]][ ]
days after Notice to Proceed for installation of the Preaction and
Detection Systen{s). Connection drawi ngs shall consist of point-to-point
wiring diagrans of internal and external wiring, but not limted to,
preaction field devices, panel wiring, and interconnection between ot her
bui | di ng systens and conponents.

. DXF or .DWGs Fornat conputer generated connection draw ngs, schenmatics,
As-Built drawings and fire service floor plans shall be submtted.

Schematics shall be submtted for approval for Preaction and Detection
Control Systens consisting of the foll ow ng:

Modul e schematic drawi ngs (mininumsize 8-1/2 by 11 inches 216 by 280
mllineter) to be provided prior to system acceptance testing.

As-Built drawings indicating all field changes shall be submitted for
approval 21 days prior to the acceptance testing phase of the project, as
described in the paragraph entitled, "Field Testing" of this specification
section. Magnetic nedia and hard copies of all new and revised software
and drawi ngs shall be provided with the submttal. As-Built draw ngs shall
docunent final system configuration including, but not linted to,
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geographi ¢ nmonitor zone boundaries, |ocation of the preaction control
panel, all initiating and auxiliary control devices, signaling |ine
devices, notification appliances, additional cabinets, wet and dry pipe
sprinkler risers, dry pipe control panel, snoke and fire danpers, nagnetic
door holders and all other equi pment associated with the preaction
system(s). Also, annotate the |l ocation and address setting for each

nmul ti pl exed addressabl e devi ce (when used), deviations fromand anendnents
to the drawings, and field installation changes, conceal ed and vi si bl e.

Revi sed prograns information (CVs file), both hard copy and di sks, for
existing Sinmplex Central Fire Mnitoring System Programinformation for
preaction control panel including programlisting, system point sumary,
and addressabl e device switch settings shall be submtted for approval 21
days prior to the acceptance testing phase of the project, as described in
t he paragraph entitled, "Field Testing" of this specification section

Provi de Program Logi ¢ and/ or a Sequence of Operations which clearly shows
the interaction of system conponents.

Preacti on System Acceptance tests shall be conducted in accordance with the
paragraph entitled, "Field Testing" of this specification section
Contractor shall prepare a test procedure and test record forms for
conducting and recordi ng conplete tests on control panels, reporting
systenms, wiring systems, and field devices installed in accordance with the
manuf acturer's requirenents and these specifications. Contractor shal
submit for approval, the test procedure to the Contracting Oficer at |east
30 days prior to the prelimnary systemtest described in the paragraph
entitled, "Field Testing" of this specification section. Test procedure
shal |l identify each device and circuit to be tested, describe the initial
condition, each step or function in the test, required test result, and
equi pnment to be enployed. Test forns with suitable spaces shall be
provided for recording test results on all equipnment, devices, and wiring
to be tested. Test record forns will also have identified spaces for
verification signatures of official wi tnesses and dates of the test.

Fire Service Floor Plans shall indicate |ocation of the preaction control
panel, all initiating and auxiliary control devices, signaling |ine
devices, notification appliances, additional cabinets, detection systens,
wet and dry pipe sprinkler risers, dry pipe control panel snoke and fire
danpers, magnetic door holders and all other equiprment associated with the
preaction systen(s). Also, annotate the |ocation and address setting for
each mul ti pl exed addressabl e device (when used). There shall be no borders
or title blocks on the Fire Service Floor Plans. [Coordinate with the
requi renents of the Preaction System Fire Service Floor Plans such that al
preacti on and suppressi on system devices are conbined on a single Fire
Service Floor Plans.] Provide a synbol |egend which clearly identifies
each device shown on the Fire Service Floor Plans. Install a copy of the
Fire Service Floor Plans mninmmsize 18 inches by 24 inches 0.457 by 0.61
neters in a painted netal frame with a plexiglass cover. The floor plan
and it's location shall be submtted for approval to the Contracting
Oficer prior to installation.

Desi gn Anal ysis and Cal cul ati ons shall be submtted for approval for the
preaction and detection Systens consisting of the battery capacity and
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| oadi ng cal culations in accordance with the paragraph entitled, "Preaction
Control Panel."

.4 SYSTEM REQUI REMENTS

Preaction systemshall be a fully addressable, nodul ar type,

m croprocessor based, supervised, non-coded electrical fire alarmsystem
with NFPA 72 Style Dinitiating device circuits, NFPA 72 Style Z
notification appliance circuits, and NFPA 72 Style 7 signaling |line
circuits. Al styles of Class Ainitiating device, signaling |line,
notification appliance and control circuits shall use diverse routing in
accordance with NFPA 72. The outgoing and return redundant circuit
conductors shall not be run in the same cable assenbly, enclosure or
raceway. Systemshall be electrically connected to report alarns, silent
al arns, troubles, and supervisory signals to the Central Fire Mnitoring
System sound the general alarm continuously; and control auxiliary

equi pnment such as snoke fire danpers, air handling units, magnetic door

| atches, etc., upon operation of one or nore initiating devices.
Initiating, notification, signal, and auxiliary control circuits shall be
24 Vdc.

System shall conformto all the applicable requirements of NFPA 70, NFPA 72,
NFPA 75, NFPA 90A, and NFPA 101.

Preaction systens shall contain all of the equipnent, devices, programm ng
and circuits required for systemoperation in accordance with NFPA Codes
and KSC requirenents, including renote reporting fromexisting Central Fire
Moni toring System (CFMS) equi prent .

Contractor shall provide all additional equipnment, cabinets, conduit, and
| abor to nmeet the requirements and intent of this specification

Contract shall provide a list of parts and conmponents for the installed
system by manufacturer's nane, part nunber, and nonencl ature, and
recommended stock | evel required for normal naintenance and unschedul ed
repairs.

Conponents installed under this contract can not be nore than one (1) year
ol der than the date of installation

.5 QUALI TY ASSURANCE

Equi pnent to be provided under this specification shall be that
manuf act ured preaction equi pnent which neets the requirements of the
section entitled, "System Requirenments." It shall be the |atest standard
design, and shall be listed by Underwiters' Laboratories UL FPED or
approved by Factory Mutual and be suitable for it's intended service. All
devices installed will function with the control panel and not interfere
with the operation of the control panel

.6 SERVI CES OF A CERTI FI ED FI RE ALARM SPECI ALI ST

Services of a Certified Specialist thoroughly experienced in fire detection
and al armwork shall be provided on site to performor directly supervise
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the installation, make all necessary adjustnents and performall tests on
the preaction systemat the site

Preaction specialist shall be considered certified when the speciali st
holds a valid Fire Alarm System Level 11l Certification fromthe Nationa
Institute for Certification in Engineering Technol ogies NICET 1016-2 or a
valid Level IIl Fire Al arm Engi neering Technician Certification fromthe
I nternational Muinicipal Signal Association (IMSA), or is licensed by the
State of Florida as a Fire Alarm Contractor | in accordance with Florida
State Statute, Chapter 489, Part 11.

Certification of other recognized agencies with equival ent requirenents
wi Il be considered. Evidence of the Contractor's State Certification and
the basis of certification shall be provided to the Contracting Oficer and
be approved by the Contracting Oficer, prior to any work bei ng perforned
at Kennedy Space Center.

PART 2 PRODUCTS

2.

1 PREACTI ON CONTRCL PANEL

Preaction control panel (PCP) shall contain power-on, alarm supervisory,
and trouble indicating lights plainly visible when the cabinet is closed.
It shall also contain the follow ng functions shall be accessible only by
unl ocki ng and opening the unit:

Al arm Si |l ence

Troubl e Sil ence\

Supervi sory Silence

Power On-Of (If standard by the manufacturer)

Al ar ml Tr oubl e Acknowl edge

Auxi liary Devices (AHU shutdown rel ay) Mai ntenance By-pass Switches
Syst em Reset

Preaction control panel shall contain all conponents necessary to nonitor
and supervise all initiating device circuits. Wen any detector, nanual
alarmstation (pull box), water flow switch, pressure switch, etc.
connected to the preaction control panel is activated, the control panels
visual alarmindication and audi ble signal shall be activated. This shal
cause all notification appliances to be activated, including all associ ated
auxiliary control functions. The control panel shall visually indicate the
addressabl e device or zone in alarmand transnit an alarmcondition to the
renote Central Fire Monitoring System Audible and visual notification
appliance circuits shall be separated. Audible and visual notification
appliance circuits shall have sufficient capacity to operate all devices
connected, plus 25 percent mnimum spare capacity. Visual notification
appl i ances shall remain operational until the PCP has been reset.

Preaction control panel shall contain all conponents necessary to nonitor
and supervise all supervisory device circuits. Wen any val ve tanper
switch, pressure switch, or other supervisory device connected to the
control panel is activated, the control panel supervisory visual indication
and supervi sory audi bl e device shall be activated. The control panel shal
visually indicate the addressabl e device or zone in supervisory alarm and
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transmt a supervisory condition to the renmote Central Fire Monitoring
System

Preaction control panel shall contain all conponents necessary to operate
and supervise the circuits for annunci ator panels indicated and auxiliary
devices control ling equi pnent such as ventilating fans, air handling units,
fan coil units, damper notors, sol enoids, magnetic door holders, etc.
Circuits for auxiliary control relays shall be supervised to within 3 feet
914 mllimeter of the device to be controlled in accordance with NFPA 101
Preaction control panel shall include a naintenance by-pass switch for al
auxiliary control devices. By-pass switches shall be supervised to report
troubl e when in the maintenance by-pass position

Panel shall nonitor and report as trouble, open supervised circuits, ground
faulted supervised circuits, renmoval of detector or device, renoval or
failure of control panel nodul e, mmintenance by-pass switch activated, |oss
of primary power, power supply trouble, |low battery voltage, |oss of
battery voltage, [preaction control panel enclosure open], and activation
of the alarmsilence switch. Al trouble signals shall be identifies by
initiating, notification appliance, auxiliary control, or signaling |ine
device. Trouble signals shall activate the control panel trouble visual

i ndi cation and troubl e audi bl e devices, and send a trouble signal to the
renote Central Fire Monitoring System

Alarnmftroubl e reset switches shall reset a cleared device in alarmor
trouble. Alarmor trouble signals shall not be self-restoring without
activating the swtch.

Al arm supervisory, and trouble silence switches shall silence the alarm
and trouble audible's. Either switch placed in other than the nornmal
position shall provide the follow ng:

a. Report as an alarm supervisory, or a trouble to the Central Fire
Moni tori ng System

b. Transfer audible signal to a panel |anp visual indication.

c. Re-ring the trouble audible if the problem has been cleared, but
the switch has been left in the silence position.

When the alarmsilencing switches are in th silence position, subsequent
alarns shall reactivate the notification appliances. The strobes shall
remai n operational until the preaction control panel is reset.

Preaction control panel shall be suitable for use with the detectors and
manual al arm stations, and other preaction devices specified in this
section.

Preaction control panel shall have a nornmally closed set of dry contacts
singl e pole, double throw (SPDT) which opens for trouble conditions and a
normal |y open set of dry contacts single pole, double throw (SPDT), which
cl oses under alarmconditions for connection to the Central Fire Monitoring
System
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Al relays shall be continuous duty and have sel f-cl eaning contacts of
silver or an alloy of equival ent performance. Supervisory relays shall be
sui tably protected agai nst dust by individual covers. Al relays that
provi de external functions, such as renote reporting, control device
activation, notification appliance activation shall have at |east one set
of spare contacts. Relays shall be permanently marked with the coi

resi stance, operating-current range, and internal pin connections using
standard pi n nunbers.

[A separate term nal cabinet shall be installed adjacent to the preaction
control panel for interfacing device field wiring to the control panel
Termi nal strips shall be installed for all field wiring circuits plus 25
percent spare. Were a termnal cabinet is installed, termnal strips
shall be installed to accombdate renpte reporting circuits.]

Preaction control panel, term nal cabinets and battery cabi nets (when used)
shal |l be steel, provided with a hinged cover and an integral pin-tunbler
cylinder lock (Lock Cylinder No. Best Universal Lock Co. No.

AB817- XUS26D- 7KSC) with renopvable core that will accept the key presently

in use with other control units existing in the area; lock core will be
provi ded by the government. Cabinets shall be painted with a prine coat
and one or nore finish coats of scratch-resistant baked enanel. Finish

coat shall be red unless otherwi se indicated. An etched netal or engraved

| am nated plastic identification plate |abeled, "preaction Control

Cabinet," shall be permanently affixed to the cabinet door of the preaction
control unit to identify the cabinet as a preaction control system cabinet.
For cabinets painted red the identification plate shall have white letters

on a bl ack background. For cabinets not painted red the identification

pl ate shall have white letters on a red background.

System shal |l operate froma power supply with 120 grounded Vac i nput and 24
Vdc output. Systemshall operate satisfactorily with power input voltage
varying from85 to 110 percent of nomi nal value. Power supply output shal
be capabl e of powering all initiation, signaling, annunciation, and control
devices during alarmcondition with 25 percent mininumspare capacity. [If
supplied within the cabinet, the power on-off switch shall disconnect al
power sources to the control panel. The on-off switch shall have DC rated
contacts. ]

Batteries, charger, and power transfer equi pnent shall provide the neans of
automatically supplying the entire preaction systemw th battery backup
power in event of a prinmary power systemfailure. Systemshall switch to
battery power in event of AC power failure and switch back to AC power upon
return of primary power. Control panel shall be able to operate when the
backup batteries are disconnected for any reason. Systemshall control
charging currents and floating voltage levels to maintain batteries in
optimum condition. Capability to recharge batteries in event of discharge
shal |l be provided. Wring shall be fused to protect against battery
over-current and polarity reversal. Primary power, battery, or charging
equi pnent failure shall result in a preaction control panel trouble signa
and vi sual indication.

Battery nodul es shall be sealed (no corrosive funes) and spill-proof.
Batteries shall be listed for preaction service and shall be suitable for
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hi gh di scharge currents required under alarmconditions. Batteries shal
be sized to operate the preaction and detection system (including voice
evacuation systens and UV/ IR flanme detectors) in nornmal supervisory
condition for 24 [48][72] hours, mninmum then operate the systemin the
alarm nmode for [5] 10 [15] minutes, mninmm

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Edit the foll owing paragraph for a pre-action
control panel to be used in facilities which do not
require voice evacuation systenms. Fill in the

bl anks for the nunber of zones to fulfill the job
requi renents and the nmaxi mum nunber of zones
anti ci pat ed.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

2.1.1 Smal | Capacity PCP

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: Edit the foll owing paragraph for a pre-action
control panel to be used in snmall facilities or
suppression systens with 6 zones or |less, and 2 CFMS
reporting zone. Each automatic sprinkler system
flow switch shall report as a separate device. Fil
in the blanks for the nunmber of zones to fulfill the
job requirenents and the maxi num nunber of zones
anti ci pat ed.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Unit shall be conprised of | ] active zones, expandable to 6 zones via
plug-in nodules. It shall have the required nunber of active zones to
performas indicated and specified herein. Auxiliary function/contro
devi ces shall be added as required. Panel shall include all equiprent

required for connection to the existing Central Fire Monitoring System

2.1.2 Medi um Capacity PCP (W thout Voice)

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Edit the following for a pre-action contro
panel to be used in facilities which do not required
voi ce evacuation systens. Fill in the blanks for
the nunber of zones to fulfill the job requirenents
and t he maxi nrum nunber of zones anti ci pated.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

Unit shall be a fully addressable system conprised of [ ] addressabl e
devices, [2] | ] notification appliance circuits, and [4] | ]
supervised circuits for auxiliary control relays. Unit shall be expandable
to 8 | ] notification appliance circuits. Construction shall be

nodul ar, solid-state m croprocessor based electronics. Al nodul es shal

be equi pped with transient suppression. Systemshall include non-volatile
progranmmabl e operating systemnmenory for all operating requirenents. Pane
shal | include all equipnent required for connection to the existing Central
Fire Monitoring System
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Preaction control panel shall include all conponents and nodul es required
for installation of a nultiple addressabl e device network. Network shal
utilize polling nmethods and provide two-way Style 6 supervised
conmuni cati ons between the preaction control panel and addressabl e snoke
detectors and nonitor, signal, or control addressabl e nodul es.

. 1.3 Large Capacity Pre-Action Control Panel (Wth Voice)

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Select and edit the follow ng paragraphs for a
pre-action control panel to be used in a |arge size
facility or facility requiring addressabl e devi ce,
voi ce evacuation, or fire fighters tel ephone.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Unit shall be fully addressable systemw th [ ] addressable points to
i ncl ude addressable nonitoring nodul es, voice evacuation system fire
fighters phone system addressable input/output relays and supervised
circuits to renote auxiliary control relays. Construction shall be
nodul ar with solid-state, nicroprocessor based el ectronics. Mdul es shal

be equi pped with transient suppression. Systemshall include non-volatile
progranmabl e operating systemnmenory for all operating requirenents. Pane
shal | include all equipnent required for connection to the existing Central

Fire Monitoring System

Unit shall include all conmponents and nmodul es required for a local facility
mai nt enance and fire fighters phone system A master tel ephone set shal

be installed at the control panel with renote phone jacks installed in the
facility, as indicated on the contract draw ngs.

Preaction control panels voice evacuation system shall include al
conponents and nodul es required for a [single] [multiple] channel audio
signaling systemdistributed over [8] [ ] audi o signaling device

circuits. Audio systemshall be capable of accurately reproduci ng bel
tones and pre-progranmed voice nessages for [staged] building evacuation
Audi o anplifier input shall include a dedicated power supply with a prinmary
power input of 120 V(AC) and a battery backup input of 24 V(DC). Audio
anplifier output shall be a mnimmof 100 watts at 25 V(RVMB), with a

m ni mum 25 percent spare capacity provided. A mcrophone and 4 inch
speaker shall be located at the control panel for fire fighter paging and

noni toring. Audio systemcontrol shall include switching with visua
i ndication for localized facility-w de pagi ng announcenents. Messages
shall be nulti-lingual voice in five (5) |anguages, followed by tenporal

three (3) bell tone until silenced. The |languages in priority are English,
Spani sh, French, Japanese, and Russian. The |anguages shall be approved by
the Contracting O ficer.

Unit shall include all conponents and nodul es required for installation of
a nultiple addressabl e device network. Network shall utilize polling

nmet hods and provide two-way Style 6 supervised conmuni cati ons between the
preaction control panel and addressabl e snbke detectors and nonitor
signal, or control addressabl e nodul es.
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2.

2.

2.

2.

2 CFM5 REPORTI NG EQUI PMENT

2.1 Smal | / Medi um Capacity PCP Reporting

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Edit this paragraph as required for systens of
6 reporting zones or |less, w thout Sinplex Mde
2120 conpati bl e communi cati ons equi pnent.

A Sinmpl ex Model 4100 systemis installed at the VABR
and CD&SC for nonitoring of snmall systens in the
LC-39 or Industrial Area respectively.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Preaction control panel shall report to the Central Fire Mnitoring System
using the existing Sinplex Mdel 4100 system |ocated at the

[ VABR] [ LCC1P11] [ CD&SC]. Reporting circuit shall be 2-wire, Style B circuit
fromthe indicated Sinplex Mdydel 4100 system zone nodule to the preaction
control panel alarmrelay and trouble relay, via base outside cable plant.
A 3.3K ohm 0.5 watt End-of-Line resistor is required at the PCP

[Preaction control panel shall report to the Central Fire Mnitoring System
using the existing Digitize Mbdel 3000 system |l ocated in Building XY which
is connected to the Renpte Monitor Terminals |ocated in Building 49750
(Alternate Central Security Building) and the redundant unit |located in
Bui | di ng 1708 (Hangar R&D).]

[Reporting circuit shall be a 2 wire, Style 6 circuit fromBuilding XY to
preaction control panel alarmrelay and trouble relay via base outside
cable plant. A 15 K ohm End-of-Line resistor is required at the PCP.]

2.2 Large Capacity PCP Reporting

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Edit these paragraphs as required for systens
installed with Sinplex or Sienens network
conmmuni cations interface equi pnent.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Provi de network conmunication interface which shall pernit individua
renote reporting of nonitor devices and renote control of the preaction
control panel fromthe Central Fire Mnitoring System

. 2.3 Col or Graphic Screens for CFMS Reporting System

Update prograns for new or nodified fire alarmcontrol systens col or
graphi c screens shall be provided and installed in the existing Central
Fire Monitoring System|[Sienens] [Sinplex] multiplexing systemby origina
equi prent manufacturer. All nodifications and programm ng changes shall be
approved by the Contracting O ficer, prior to installation

3 ADDRESSABLE MODULES/ DEVI CES

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Select and edit paragraphs as necessary for
the multiplex system designs only.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Addr essabl e nodul es shall be solid state conpatible with the preaction
control panel. Modules shall be suitable for individual outlet box
nounting or group nounting within a control enclosure. Mdules installed
outdoors shall be installed in weatherproof enclosures with a neoprene
gasket and shall be protected from corrosion

Modul es shall be field addressable to individually conmmunicate with the
preaction control panel using multiplexed conmunication techniques.
Conmuni cation circuit wiring connections shall be suitable for supervised
Style 6 operation. Mdule power shall be derived fromthe comunication
circuit or 24 V(DC) power supply supervised by the preaction control panel

Invalid address setting, conponent failure, or power failure shal
initiate a trouble signal at the preaction control panel

Encl osures shall be painted with a prime coat and one or nore finish coats
of red enamel to provide a snooth, hard, and durable finish. Enclosures
shal | include an engraved phenolic nanepl ate | abel ed, "PREACTI ON MODULES. "

Addr essabl e nodules for initiation circuits shall be supervised 4-wire
Style D type unless otherw se indicated. Addressable nobdules for
notification appliance circuits shall be supervised parallel wired Style Z
type unl ess otherw se indicated. Mdule shall be suitable for use with
bells, strobes, and relays. Addressable nodules for control circuits shal

i nclude 2 separate fused Form C contacts rated 2 Anperes at 28 V(DC) at 120
Vac.

.4 ANNUNCI ATOR PANELS

Annunci ator panels shall be [LED] [Front lighted] [Back lighted] [LCD

Al phanuneric] type, conpatible with and supervised fromthe preaction
control panel. COperating power supply shall be 24 V(DC). Lanp col or shal
be yellow for trouble and red for alarm a test switch for testing al

| anps shall be provided. Each |anp shall have a nanmeplate with function
identified for all lanps. Nanmeplate shall be engraved phenolic tag.

[ Annunci at or panel shall include an audible troubl e/alarmbuzzer with keyed
silence switch.]

LED type graphi c annunci ator panels shall be provi ded where indicat ed.
Annunci ator shall include |am nated area display to indicate |ocation and
condition (trouble and alarm of devices connect ed.

Terminal strips suitable for No. 18 through No. 14 AWG solid copper
conductors shall be provided for all annunciator panel w ring connections.

Annunci ator panels shall be mounted in manufacturer required encl osures.
Where hinged encl osures are used, a |ock-set natching that of the preaction
contort panel shall be provided. Al exposed netal parts of annunciator
panel s shall be painted with a prinme coat and one or nore finish coats of
scratch-resi stant baked enanmel. Finish coat shall be red unless otherw se

SECTI ON 13852 Page 16



i ndi cat ed.
.5 HEAT- ACTUATED DETECTORS

Heat - actuated detectors shall be alarminitiating devices designed for use
wi th automatic/ manual preaction systens, in accordance with UL 521

Heat - act uat ed detectors shall be rated [136][190] degrees F fixed
tenperature with 15 degree F per mnute rate-of-rise feature. Detectors
shall be self-restorable for the rate-of-rise feature and non-restorable
for the fixed tenperature feature. Detectors shall have a rate-of-rise
principle of operation, which uses an air chanber, a vent and a flexible
netal di aphragm The fixed tenperature principle of operation shall be by
a fusible solder joint.

Detectors shall have a set of normally open contacts that close to initiate
an alarm Wring connections shall be suitable for supervised Style D
operation, and shall be made with term nal bl ocks capabl e of accepting No.
18 through No. 14 AWG solid copper conductors. All conponents of the
detectors shall be rust and corrosion resistant.

Detectors shall be | ocated no closer than 12 inches 300 millineter from any
part of the lighting fixture and no closer than 24 inches 600 mllinmeter
fromany supply or return diffuser. Detectors installed in areas subject
to noisture or exterior atnmospheric conditions shall be UL |listed or FM
approved for such | ocations.

El ectronic heat detectors shall be |located no closer than 6 feet 1829
mllineter froma fluorescent light fixture. Detectors shall be |ocated no
closer than 3 feet 914 mllinmeter fromany return air diffuser and no
closer than 6 feet 1829 mllimeter fromany supply diffuser. Detectors
installed in areas subject to noisture or exterior atnospheric conditions
shall be UL listed or FM approved for such | ocations.

.5.1 Li ne- Type Fi xed Tenperature Heat Detector

Provide [thernostatic] or [thermistor] |ine-type heat detection cable [with
weat her-resi stant outer covering] where indicated. Cable shall be
nomnally rated for a tenperature of [ 155 degrees F 68 degrees C] [ 190
degrees F 88 degrees C] [ 280 degrees F 138 degrees C] and shall operate on
fixed tenperature principle only.

.5.2 Rat e Conpensati ng Heat Detector

Detectors shall be hernetically sealed and autonatically resetting type
which will operate when anbient air tenperature reaches detector setting
regardl ess of rate of tenperature rise. Detector operation shall not be
subject to thermal |ag.

. 6 SMOKE DETECTORS

Snoke detectors shall be alarminitiating devices designed for use with
aut omati ¢/ manual preaction systems, in accordance with UL 268.
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Snoke detectors shall be [2.5] | ] percent per foot nominal obscuration
(photo-electric) type. Detector shall be listed for use with preaction
control panel installed, and shall include all required accessories.

Det ectors and accessories provided shall be rust and corrosion resistant.
Detector head shall be a plug-in unit. Unit shall contain no noving parts,
nor shall it require re-adjustnment or renoval to resune normal operation
after an alarm Al detector openings shall be screened to prevent the
entry of insects and debris.

Det ector base shall include screwtermnals suitable for No. 18 through No.
14 AWG solid copper conductors for all wring connections required.
Detector shall be supervised to initiate a trouble signal at the preaction
control panel if the detector is renoved. A light enmtting diode indicator
shal | provide a visual indication when the detector initiates an alarm

Detectors shall be located no closer than 6 feet 1829 millineter froma
florescent light fixture. Detectors shall be | ocated no closer than 3 feet
914 millineter fromany return air diffuser and no closer than 6 feet 1829
mllineter fromany supply diffuser. Detectors installed in areas subject
to noisture or exterior atnmospheric conditions shall be UL listed or FM
approved for such | ocations.

Renot e annunci ator shall be provided in |locations readily visible and
accessible for detectors installed under raised floors or other |ocations
where the detector is concealed or not readily visible; or the detector
shal | be of the addressable type. Annunciator panels shall be in
accordance with the paragraph entitled, "Annunciator Panels". Renpte
test/light assenblies shall be installed for installations that are not
readi |y accessible. Were nultiple duct snoke detectors are installed,
group the renpte test switches together at a common | ocation

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Use the follow ng paragraph where addressable
snoke detectors are to be used in |lieu of Renote
Annunci at or Panel s.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

Addr essabl e detector bases shall be provided where indicated, or used in
lieu of renbte annunci ator panels. Base shall include circuitry and user
sel ectable switching required for assigning each detector a uni que address
on the preaction control panel conmunication bus. Invalid address switch
settings or conponent failure shall initiate a trouble signal at the
preaction control panel

Detectors shall be the 2-wire Style D type, powered fromthe panel alarm
initiation or communication bus circuit; separate power sources are not
accept abl e.

.6.1 Duct Snpke Detectors

Duct snoke detectors shall be alarminitiating devices designed for use
wi th automatic/ manual preaction systens, in accordance with UL 268A

Duct snoke detectors shall be photoelectric type listed by UL FPED or FM
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approval guide for duct snpbke detector installation. Duct detectors shal
be provided with perforated sanpling tubes extending across the wi dth of
the duct. Activation of duct snmoke detectors shall cause shutdown of the
associ ated air handling unit, annunciation at the preaction control panel
and transnmit a silent alarmto the Central Fire Monitoring Station, but
shall not activate the building evacuation notification appliances. Duct
snoke detectors shall be addressable type connected to an addressabl e PCP
with ability to performsensitivity testing in accordance with NFPA 72.
Provi de a single maintenance by-pass switch to isolate each air handling
units' duct snoke detectors. Activation of any mai ntenance by-pass switch
shall inhibit reporting and cause a trouble condition at the PCP. Wen the
mai nt enance by-pass switch is restored to it's normal configuration, the
trouble signal at the PCP shall be self-restoring. Were duct snoke
detectors are installed outdoors or in high anbient tenperature areas, the
det ector housing shall be installed in an additional PVC enclosure with an
addi ti onal set of supply and exhaust sanpling tubes, to prevent
condensation fromformng within the detector housing.

A separate renote test/light assenbly shall be installed for each duct
snoke detector. Were nultiple duct snoke detectors are installed, group
the renpte test switches together at a common | ocation

.7 MANUAL ALARM STATI ONS

Manual al arm stations shall be non-coded, addressabl e type,
alarminitiating devices designed for use with automatic/nanual preaction
systens, in accordance with UL 38.

Wring termnals shall be suitable for 2-wire, Style Dwring and shall be
capabl e of accepting No. 18 through No. 14 AWG solid copper conductors.

Manual al arm station door shall have a protected, pulldown operating |ever
with finger grip which does not project out fromthe front of the case.
When operated, the station shall nechanically latch, break a glass or
plastic rod, close one or nore sets of contacts, and |ock the contacts in
the operated position until reset. Stations with a pushbutton which
depends upon a spring-loaded device to close the contacts when the handl e
is pulled are not acceptable. Stations shall not be resettable without the
use of a key or tool

Al'l exposed netal surfaces of enclosing cases shall be painted with a prine
coat and one or nore finish coats of red enanel to produce a snpoth, hard,
durable finish. |Identification and directions for operating preaction
stations shall be provided on the cover in raised or depressed
white-enaneled letters. Manual alarmstations constructed of plastics or
conposite material are not acceptable.

Surface nounted stations shall be furnished with matching cast-iron or

cast - al um num back boxes with top and bottomt hreaded-conduit connecti ons.
Stations nounted outdoors shall be weatherproof with a neoprene gasket, and
shal | be protected agai nst corrosion
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2.

8 ALARM BELLS

Preaction bells shall be red, 10 inches 250 mllineter vibrating,
under-dome, notification appliances in accordance with UL 464. Bell shal
produce at |east 87 dB at 10 feet 3000 millineter and shall conformto NFPA
70.

Al arm bel |l s shall be sol enoi d-operated pl unger soundi ng devi ces. Operating
nmechani sm shal |l be rustproof, protected fromdust and insects, and | ocated
behi nd the gong shell.

Al arm bells shall operate from polarized 24 Vdc preaction control pane
Style Z parallel wired supervised notification appliance circuits. Wring
connection shall be on term nal blocks suitable for No. 16 through No. 12
AWG 1.25 through 2 mllineter diameter (No. 16 through No. 12 AW solid
copper conductors.

Strobe portion of conbination audible/visual notification appliances shal
be in accordance with the applicable provisions of the paragraph entitled,
"Strobe Units."

Surface-mounted alarmbells installed in unfinished areas with conduit
exposed shall be secured to surface-nounted back boxes. Back boxes shal
be cast iron or cast alumnum with threaded conduit connections. Al
exposed netal surfaces shall be painted with a prinme coat and one or nore
finish coats of red enanel to provide a snooth, hard, durable finish.

.9 STROBE UNI TS

Strobe units shall be notification appliances designed for use with
automatic/manual fire alarm systens, in accordance with UL 1971

Strobe units shall nmeet the requirenents of the Anericans with Disabilities
Act (ADA) and shall be constructed of red cast netal housing, clear

pol ycarbonate donme lens with red "FIRE" lettering on two sides , and a
zenon flash tube with solid state circuitry. Unit brightness shall be no

| ess than 75 candel a, producing approxinately 80 to 90 flashes per m nute.
Unit shall be UL listed or FM approved for fire protective servi ce.

Unit shall operate from polarized 24 Vdc preaction control panel Style Z
paral l el wired supervised notification appliance circuits. Miltiple
strobes visible froma single area shall be synchronized. Qperating
current shall not exceed 0.2 anperes, and unit shall operate over a 20
percent variation in nom nal input voltage. Wring connection termna
bl ocks shall suitable for No. 16 through No. 12 AWG 1.25 through 2
mllineter dianeter solid copper conductors.

Flush nmounted interior units shall be installed using standard el ectrica
backboxes. Surface nmounted units shall be installed in cast iron or cast
al um num boxes with threaded conduit hubs.

Al netal exposed surfaces shall be painted with a prinme coat and one or
nore finish coats of red enanel to provide a snooth, hard durable finish.
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2.

10 SPEAKERS

Speakers shall be notification appliances designed for use w th auto/mnual
preaction systens, in accordance with UL 1480 and UL 1711

Notification appliance speakers shall be UL |isted or FM approved for
audi bl e signal use, and shall be capable of clearly reproduci ng voice
nmessages and bell tones over a 400 to 4000 Hz range. Speaker output at
1000 Hz for 1 Watt input power shall be no less than 87 dB at 10 feet 3000
mllimeter.

Notification appliance shall consist of sealed speaker and multiple-tap

i npedance nmatching transfornmer suitable for 25 Vdc Style Z parallel wred
supervi sed audi o signaling systens. Transforner settings shall include
0.25, 0.5, 1.0, and 2.0 Watt taps unless others unless otherw se indicated.
Wring connections for 4 wire operation shall be screwterninals suitable
for No. 16 through No. 12 AWG 1.25 through 2 m|lineter dianeter conductors.

Speakers housi ngs shall be of red inpact resistant pol ycarbonate or cast
nmetal construction. Flush nounted interior speakers shall be nounted using
standard el ectrical backboxes. Surface nounted speakers shall be nounted
using red cast iron or cast alum num boxes with threaded conduit hubs.
Speakers nounted in exterior or wet |ocations shall be weather-proof with a
neoprene gasket and shall be protected fromcorrosion. Al netal exposed
surfaces shall be painted with a prine coat and one or nore finish coats of
red enanel paint to provide a snoboth, hard, durable finish.

Strobe portion of conbination audible/visual notification appliances shal
be in accordance with the applicable provisions of the paragraph entitled,
"Strobe Units."

11 WATER FLOW ALARM DEVI CES

Water flow alarmdevices shall be alarminitiating devices designed for use
wi th automatic/ manual preaction systens, in accordance with UL 346.

Water flow al arm devices shall conformto UL or FMrequirenments for the
particul ar type of sprinkler system Contacts shall have a m ni nrum of 2
single pole, double throw contacts rated 5 anps at 28 V(DC) or 250 V(AQC).

11,1 Pressure Swi tch

Pressure switch alarmshall be wired to nake or break an alarmcircuit
depending on rise or fall of water pressure. Switch shall have an

i nstant-recycle pneumatic-retard, or electronic adjustable setting tine
del ay.

.12 VALVE TAMPER SW TCHES

Val ve tanper swi tches shall be supervisory-initiating devices designed for
use with autonatic/ manual preaction systens, in accordance with UL 346.

Val ve tanper switches shall conformto UL or FMrequirenents for use on the
specified valve. Contacts shall have a m nimum of 2 single pole, double
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throw contacts rated 5 anps at 28 Vdc or 250 Vac.

Val ve tanper switches installed in hazardous |ocations shall be UL listed
or FM approved for the hazardous | ocation classification indicated. |If the
beacon is not factory sealed, conduit seal-off fittings suitable for the
hazardous | ocation shall be installed at each conduit connection to the
expl osi on- proof enclosure, in accordance w th NFPA 70.

.13 REMOTE AUXI LI ARY CONTROL RELAYS

Renote control relays shall have continuous duty coils rated 24 Vdc. Were
rel ays are used on Style Z parallel wired supervised circuits, coils shal

i ncorporate supervisory current blocking diode. Relays shall have a

m ni mum of two (2) single pole, double throw contacts rated 10 anps at 28
Vdc or 250 Vac. Wiere auxiliary control circuits connected to the relay
are protected at a higher anpacity than the relay contacts are rated,
fusing rated to protect the relay contacts shall be installed in the relay
encl osure.

Renote auxiliary control relays shall be nounted in encl osures indicated
or, if not indicated, in nanufacturer's required enclosure. Relays
installed outdoors shall be installed in a weatherproof enclosure with a
neoprene gasket and shall be protected agai nst corrosion

Encl osure shall be painted with a prinme coat and one or nore finish coats
of red enamel to provide a snoboth, hard, and durable finish. Enclosure
shal |l be | abeled with an engraved phenolic naneplate | abel ed, "F/ A RELAY."

Renote auxiliary control relays nust be nounted and supervised within 3 feet
914 mllineter of the controlled device in accordance with NFPA 101

.14 POVNER SOURCES

Nor mal power to the local systens for all purposes, including separate
power ed i ndi cating/al arm devi ces, shall be 120 volts 60 hertz. System
shal | operate satisfactorily between 85 and 110 percent of normal voltage.
Preacti on system di sconnect/protective device shall be a fused switch with
ared factory finish as specified herein for manual alarmstations. This
di sconnect switch shall be nmounted adjacent to the fire alarmcontrol
panel. In addition, it shall be marked PREACTI ON CONTROL PANEL DI SCONNECT
with 1/2-inch 12 millinmeter high letters in white paint or engraved
phenolic identification plates fastened with sheetnetal screws. Swtch
shal | be capable of being locked in the "on" or "off" position. This
feature shall not interfere with the circuit protection capability of the
device. Switch shall be equipped with surge suppression for all phase and
neutral conductors. Current limting Cass RKL fuses properly sized to
protect the preaction control panel conponents shall be installed.

.15  WRING

Provide wiring in accordance with NFPA 70 and NFPA 72. Conductors shall be
copper. Conductors for 120 V(AC) circuits shall be No. 12 AWG m ni num

Conductors installed on preaction systens shall be solid copper with an
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insulation rating of not |less than 300 volts. Conductors shall be nmarked
with the size, voltage rating, and manufacturer's nane pernanently narked
on the conductor jacket, at no less than 2 feet 610 mllineter intervals.
Conductor size and color are listed below. Were nodifications are nmade to
exi sting systens, the new or added conductors shall match the size and
color coding of the existing system

Conductors for nultiplexed comunication circuits, speaker audio circuits,
renote phone circuits, and renpte station signaling circuits shall be solid
copper, shielded twisted pairs. Cable shall be listed as Type FPL
Power-Limted Fire Protective Signaling Cable. Conductor size
installations shall be as indicated but not [ess than No. 18 AWG for
initiation circuits and No. 16 AWG dianeter for signaling circuits.

Direct current initiating device (nmanual pull station) circuits shall be a
two loop circuit per NFPA 72, Style D. Conductors size shall be as

i ndi cated, but not |less than No. 16 AWG di aneter. Conductor insulation
shal |l be Type TFN for No. 16 AWG di aneter, and Type THNN THWN for No. 14
AWG di ameter and | arger.

Power | eads fromthe control panel for product-of-conbustion detectors
shal | be sized accordingly, but not |less than No. 14 AWG di aneter Type
THNN THVN.

Direct current notification appliance (bells, strobes) circuits shall be
paral l el wired per NFPA 72, Style Z.  Conductor size shall be not |ess than
No. 16 AWG di aneter. Conductor insulation shall be Type TFN for No. 18 or
No. 16 AWG dianeter No. 18 or No. 16 AWG and Type THNN THWN for No. 14 AWG
di ameter and | arger.

Direct current auxiliary control device (AHU shutdown, fire/snoke danper)
circuits shall be parallel wired per NFPA 72, Style Z.  Conductor size
shall be not less than No. 16 AWG  Conductor insulation shall be type TFN
for 16 AWG and type THHNV THWN for No. 14 AWS and | arger.

Preaction sol enoid valve control circuits shall be NFPA 72, Style Y.
Conduct or size shall be not |less than No. 16 AW  Conductor insulation
shall be type TFN for No. 16 AWG and type THHN THWN for No. 14 AWG and
| ar ger.

.15.1 Fire Resistive Cabl es

Fire resistive cables shall be for notification appliance circuits designed
for use with automatic/nmanual fire alarmsystens in accordance with UL 2196.

Provide UL FPED |listed Type FPL-ClI fire alarmcable for use w th power
limted fire alarmnotification appliance circuits. The Cl cable shal
have a minimum 2 hour fire resistance rating by having passed the
applicable testing requirenents of UL 2196. This cable shall be installed
in locations required to meet NFPA 72 survivability requirements.

.16  SURGE SUPPRESSI ON

Provide Iine voltage and | ow vol tage surge suppression devices to suppress

SECTI ON 13852 Page 23



all voltage transients which m ght damage the control panel conponents.

Surge suppression in accordance with UL 497B shall be installed on each
conductor of preaction circuits which extend beyond a building. Protection
shall be located as close as practical to the point where the circuits

| eave the building. Protectors shall be installed in enclosures of
adequate size, with termnal strips for all wring connections plus 25
percent spare. Enclosures shall be painted with a prinme coat and one or
nore coats of red baked enanel finish to provide a snoboth, hard, and
durabl e finish. Protectors shall be connected to an earth ground el ectrode
system in accordance with the manufacturer's requirenents and NFPA 70.

2.16.1 Li ne Vol tage Surge Suppressors

Suppressor shall be UL 1449 listed, with a nmaxi nrum 330 volt clanping | evel
and a maxi mum response tine of 5 nanoseconds. Suppressor shall al so neet

| EEE C62.41, Category B tests for surge capacity. Suppressor shall be a
nmul ti-stage construction which includes inductors and silicon aval anche
zener diodes. Suppressor shall have a long-life indicating |anp (light

em tting diode or neon | anp), which extinguishes upon failure of protection
conponents. Fuses shall be externally accessible. Wre in series with the
i ncom ng power source to the protected equi pnent using screw termnations.

2.16. 2 Low Vol t age Surge Suppressors

Provide for all circuits which | eave the building shell and as shown on the
contract drawi ngs. When circuits interconnect two or nore buil dings,
provide an arrestor at the circuit entrance to each building. Suppressor
shall be UL 497B listed, with a maxi rum 30 volt clanping level and a

maxi mum response tine of 5 nanoseconds. Suppressor shall have nulti-stage
construction and both differential/combn node protection

PART 3 EXECUTI ON
3.1 SYSTEM SEQUENCE OF OPERATI ON
3.1.1 Nor nal Qperati on

Al switches shall be in the normal position. Available power |anp shal
be on and the trouble and detector identification |anps shall be off. Al
circuits shall be electrically supervised.

3.1.2 Supervi sory Condition

System conditions identified in the paragraph entitled, "Fire Al arm Control
Panel " shall transnit a supervisory signal to the Central Fire Monitoring
System provide device indication, activate a supervisory signal in the
fire alarmcontrol panel, and provide input to renpte annunciators (when
used). Supervisory signal in the alarmcontrol unit shall be conprised of
vi sual and audi bl e indications. The supervisory signals shall be

sel f-restoring
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1.3 Troubl e Condition

System conditions identified in the paragraph entitled, "preaction Control
Panel ," shall transmit a supervisory signal to the renote reporting device
of the Central Fire Mnitoring System provide zone indication, activate a
trouble signal in the preaction control panel, and provide input to renote
annunci ators (when used). Trouble signal in the alarmcontrol unit shal
be conprised of visual and audi bl e indications.

.1.4 Al arm Condi ti on

Activation of any detectors, nanual alarmstations, water flow sw tches, or
other initiating devices shall close a contact that activates the
appropriate preaction control panel. Preaction control panel transnits a
signal to the renote reporting device of the Central Fire Mnitor System
activates the notification appliances; provides zone identification
controls air handling and ventilating units; provides an input to renote
annunci ators (when used); and provides indication or control to devices or
ot her systens.

.2 | NSTALLATI ON

2.1 Preaction Control Panel (s) and Reporting Equi prent

Equi pnent shall be installed in each protected building, |ocated where

i ndi cated, and shall be conplete with all indicated accessories and
devices. Equi pnent shall be installed in accessible |locations in such a
manner as to prevent danmage fromvibration or jarring. Equipnment requires
a mnimmof 3 feet 914 mllimeter clearance directly in front of the pane
for maintenance per NFPA 70. Wth nultiple equipnment, the 3 feet 914
mllineter clearance is required directly in front of the conplete
configuration. |In addition, a 28 inch 711 mllineter clear aisle way w ||l
be provided for access to the equiprent.

Wring within preaction control panel (s) and reporting equi pnent shall be
in accordance with the paragraph entitled, "Installation in Cabinets and
Boxes. "

Conductors in accordance with the paragraph entitled, "Wring" shall be
installed fromthe [nodem cabi net][code transmtter][preaction control
panel] to a new [4][8] point termnal strip |abeled "FATB" in the indicated
t el ephone term nal cabinet.

When preaction control panels and reporting equiprment are installed flush
or sem -flush, three spare 1-inch 25 mllinmeter conduits in accordance with
t he paragraph entitled, "Conduit and Raceways," shall be installed fromthe
preaction control panel wiring term nation cabinet to an accessible

| ocati on.

.2.2 Addr essabl e Mbdul es and/ or Devi ces

Zone addressabl e nodul es shall be installed at accessible |ocations
i ndi cated. Mbdul e address switches shall be configured to settings
i ndi cated on approved shop submittals. Modules shall be identified
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i ndividual |y adj acent to their nounting.

Control zone addressabl e nodul es used for snobke control, AHU shutdown, etc.
shall be nounted in accessible locations within 3 feet 914 mllinmeter of
the device to be controlled. Control nodul es connected to separately
energi zed control wiring fromauxiliary systens shall not be installed in
the sane enclosure with initiation and signal zone addressabl e nodul es.

VWhere zone addressabl e nodul es are grouped within an enclosure, wring
shal |l be in accordance with the paragraph entitled, "Installation in
Cabi nets and Boxes."

.2.3 Annunci at or Panel s

Panel s shall be in installed accessible |ocations in such a manner as to
prevent danage fromvibration of jarring

Annunci ator panels shall be installed in each protected building, |ocated
where indi cated, and shall be conplete with all indicated accessories and
devices. Annunciator panels shall be installed in accessible |ocations in
such a manner as to prevent danage fromvibration or jarring. Annunciator
panels require a mninumof 3 feet 914 millineterclearance directly in
front of the panel for nmintenance, per NFPA 70. Wth multiple panels, the
3 feet 914 millinmeter clearance is required directly in front of the
conplete configuration. 1In addition, a 28 inch 711 mllinmeter clear aisle
way will be provided for access to the annunci ator panels.

Wring within annunci ator panels shall be in accordance with the paragraph
entitled, "lInstallation in Cabinets and Boxes".

.2.4 Heat - Act uat ed Detectors

Detectors shall be ceiling-nmounted unl ess otherwi se indicated. Location
nunber, and general arrangenent shall be as indicated. Field installation
| ocations shall conply with NFPA 72.

.2.5 Snmoke Detectors

Snoke detector |ocation, nunber, and general arrangenent shall be as
indicated; field installation shall be in accordance wi th NFPA 72.
Detectors shall not be installed until the work of other trades is conplete.
Duct snoke detectors shall be installed in accordance with the

manuf acturer's requirements and NFPA 90A. Al duct penetrations shall be
seal ed air- and water-tight.

Addr essabl e snoke detector address switch settings shall be configured as
approved on shop drawi ngs and subnittals. Detectors shall not be installed
until work by other trades is conpl eted.

.2.6 Manual Al arm Stati ons

Manual pull stations shall be nmounted at |ocations indicated, within 18
i nches 457 neter of the latch side of the door. Munting height shall be
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48 inches above the finished floor, neasured fromthe top of the device.
2.7 Al arm Bel | s/ Speaker s

Bel | s and/ or audi o speaker notification appliances shall be nounted at the
approxi mate | ocations indicated. Mounting height shall be 90 inches above
the finished floor, neasured fromthe top of the bell/speaker, but no |ess
than 6 inches 152 mllineter below the ceiling.

.2.8 St robe Units/ Conbi nati on Audi o/ Vi sua

Strobe light notification appliances shall be nounted at the approxi nmate

| ocations indicated. Locations shall be unobstructed and all ow view ng by
area occupants in accordance with NFPA 72. NMounting hei ght shall be 80

i nches 2032 nillimeter above the finished floor, nmeasured fromthe bottom

of the strobe, but no less than 6 inches 152 nillineter below the ceiling.

. 2.9 Auxiliary Control Rel ays

Renote control relays shall be installed and supervised in accessible
locations within 3 feet 914 mllineter of the device to be controlled.

.2.10 Wring

Wring shall conformto the requirenents of NFPA 70 and the follow ng
speci al requirenents:

Preaction systemcircuits shall be installed in a separate raceway
system Wthin the preaction system 60 hertz power circuits and
preaction initiating, alarmand control circuits shall be
installed in separate raceway systens. 60-hertz power circuits
shal | not enter enclosures containing preaction circuits, except
where required to connect to the preaction system

Conductors shall be continuous froma term nal point at one device
to a termnal point at the next device to the preaction contro
panel. Break wires at each terninal; wires shall not be | ooped
over a ternmnal. Solderless ring tongue terninal |ugs shall be
installed with manufacturer's required tooling on the device

Wi ring connection leads. This ring type lug will be used on
stranded wire only. Termination of solid wire will be made on
conpression or screw type termnals. Wen screw type termnals
are used the conductor nust be captured under 80 percent of the
screw head surface.

Conductor colors are listed bel ow and shall be in accordance with
FED- STD 595. Where nodifications are nade to existing systens,
the new or added conductors shall match the size and col or coding
of the existing system

Conductors for mnultiplexed comunication circuits, speaker audio
circuits, renote phone circuits, and renote station signaling
circuits shall be marked with circuit designation and consi stent
color coding for the positive and negative |oops shall be
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mai nt ai ned t hroughout the cable system

Direct current initiating device circuits (heat detectors, manua
pull station) shall be a two |loop circuit per NFPA 72, Style D
with the positive | oop conductor colored blue, Color No. 15102,
and the negative | oop conductor colored black, Color No. 17038.

Power | eads fromthe control panel for product-of-conbustion
detectors shall be one white, Color No. 17877 positive, and one
bl ack, Col or No. 17038 negati ve.

Direct current notification appliance circuits (bells, strobes)
shal |l be parallel wired per NFPA 72, Style Z.  Positive conductor
shal |l be colored red, Color No. 11105, and the negative conductor
shal | be col ored orange, Color No. 12473.

Direct current auxiliary control device circuits (AHU shut down
relay) shall be parallel wired per NFPA 72, Style Z.  Positive
conductor shall be colored yellow, Color No. 13591, and the
negative conductor shall be colored brown, Color No. 10055.

The sol enoid val ve safing key switch shall be a Best Lock, Mde
1Wr02- S4D, whi ch opens both the positive and negative conductors.
Sol enoi d positive conductors shall be col or-coded yell ow, negative
conductors shall be violet. Wring shall conmply with standard KSC
sol enoid val ve wiring standards.

3.2.10.1 60- Hert z Power

60-hertz power to the preaction control panel or separately powered devices
shall be 120 volts. There shall be one bl ack phase conductor, one white or
grey solidly grounded neutral conductor and one green equi pnent groundi ng
conductor. Conductor size shall be as shown on the drawing with the
mnimmsize No. 12 AWG 2 nmillineter dianmeter (No. 12 AWG copper. Surge
arrestors shall be installed in accordance with NFPA 72 and NFPA 70.

3.2.10.2 Installation in Cabinets and Boxes

Wring in control cabinets and boxes shall be installed in a neat and
orderly manner with wire properly grouped, tie-wapped, or |aced parall el
and perpendicular to the nmajor axis, supported and identified. Control
wiring shall be continuous fromdevice to device with no splices unless
otherwi se indicated. Al wires entering or |eaving control cabinets,

boxes, and devices shall be pernanently nmarked and term nated on screw
termnals. Marking shall be consistent throughout the preaction system and
shall be the sane as the identification shown on the connection draw ngs.

3.2.11 Conduit and Raceways
M ni mum si ze for preaction systeminitiating, alarmand control circuit
conduit and raceways shall be [1/2 inch 13 millinmeter] 3/4-inch 19

mlillimeter. Installation shall be in accordance with NFPA 70.

Ri gi d gal vani zed heavywal | steel conduit shall be installed in al
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hazardous (classified) |ocations, exterior above grade and interior
exposed, unless otherwi se shown on the drawi ngs. EMI wi th hexnut
expansi on gland-type fittings may be installed in all other areas.

Fl exi bl e metal raceway, maximumlength 6 feet 1829 mllineter, shall be
used as the final connecting raceway to a preaction system device nounted
on vibrating equi pmrent or on a suspended ceiling.

Conduit direct buried in earth shall be Schedule 80 PVC. Portions of
underground raceway systemthat penetrate above finished grade shall be
rigid gal vani zed heavywal | steel conduit with a 40 m| PVC coating or
painted with a bitunmastic conpound.

Conduit in interior finished areas shall be conceal ed. Conduit through
fire-resistant rated walls, floors, ceilings, shall be fire-stopped in a
manner that maintains the fire-resistant rating of the wall, floor, or
cei ling.

Conduit installed in a vertical position shall be parallel with walls and
perpendi cular with the floor and ceiling. Conduit installed in a

hori zontal position shall be parallel with the floor and ceiling and be
perpendi cular with the walls. Changes in direction of runs shall be made
with symmetrical bends. Bends of over one inch 25 millineter in dianeter
shal |l be factory nmade el bows.

Preaction sol enoid valve control circuits shall be NFPA 72, Style Y.
Positive conductor shall be colored yellow, and the negative conductor
shall be col ored violet.

.2.12 Tanper Switches

Provi de tanper switches for all fire protection control valves where
closure of the valve will inpair service. In addition, provide tanper
switches for valves that supervise system conditions where closure or
openi ng of the valve would inpair the supervisory function

.3 FI ELD TESTI NG

After conplete installation of the equi pment and at such tine as directed
by the Contracting O ficer, tests shall be conducted to denpbnstrate that
the installation requirenents of this specification have been net and that
the sequential functions of the systemconply with the requirenents
specified herein. Tests covered in the follow ng paragraphs shall be done
in two parts:

a. Prelimnary - This will be an "in house" test to verify all the
systens and conponents. This functional test shall be perforned
in the presence of governnent inspectors and shall be repeated
until the Contractor can performone full test w thout device or
system nal functi on

b. Final Acceptance - After the successful conpletion of the
prelimnary testing, the systens shall be fully tested fornmally
with full docunentation (including As-Built Draw ngs) using the
previously approved recording form Contracting Oficer wll
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witness this test and final acceptance of the systemw ||l be based
upon his witten approval of the test.

On both prelimnary and final tests, the approved testing procedures shal
be foll owed.

. 3.1 External System Wring

The followi ng tests shall be perforned on the external systemw ring before
connection to the control panel

Continuity of circuits shall be checked with an ohmeter. Tenporary
junpers shall be inserted in appropriate sockets of m ssing detectors
and the end-of line resistor shall be installed when this test is
perfornmed. Resistance reading for each circuit shall be the val ue of
the end-of-line resistor, plus or mnus 10 percent.

Each wire shall be checked for grounds with a 500-volt insulation
resi stance test set. Resistance to ground shall not be |ess than 20
megohns.

.3.2 Preacti on System Acceptance Tests

After conpletion of the above tests, the external systemw res shall be
connected to the appropriate termnals in the control panel and the
followi ng tests shall be perforned:

Wth the control panel energized, denonstrate the proper operation of
all indicating Iights and al arns.

Each annunci ator panel |anp shall be denonstrated to operate when it's
associ ated device or zone is activated.

Each manual alarm station shall be activated to denonstrate proper
operation.

Each snoke detector shall be activated in accordance with the
manufacturer's instructions, to denonstrate proper operations; both
al arm and troubl e.

Each duct snoke detector shall have a static pressure differential test
perfornmed to verify that the pressure differential between the inlet
and outlet tubes is within the manufacturer's specifications for
accept abl e operati on.

Each time an initiating or supervisory circuit is activated, it shal

be verified that the associ ated device address, notification appliance

circuits, auxiliary control circuits, and alarmreporting to the

Central Fire Monitoring Systemis activated and the correct information
is displayed by the col or graphics units.

One lead at each alarminitiating device, (manual pull station, snoke

detector, flane detector, heat actuated detector, etc.), shall be
renoved and grounded to denonstrate circuit trouble, ground fault, and
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then alarmover ground fault with an open circuit.

Power to each separately powered panel or device shall be turned off to
sinmul ate | oss of power and to denponstrate operation of the trouble
alarm

Test the rate-of-rise, (fixed tenperature line-type) function on each
heat - actuated detector in each zone, by application of heat froma heat
| anp or hand held hot air blower. These detectors shall initiate an
alarmto the system Detectors shall sustain repeated tests of the
rate-of-rise function wi thout danmage to the fixed tenperature function
Heat - act uat ed detectors (HADS) subject to operation from body
tenperature shall be repl aced.

WAt er suppressi on systemval ves requiring tanper swtches, shall be
opened and cl osed to denonstrate proper operation

Pressure switches shall be activated by water flow at the inspectors
test valve to denpbnstrate proper operation

Each alarminitiating circuit shall be denonstrated to operate its
associ ated alarmcontrol and auxiliary control units and renote
reporting.

One | ead at each notification appliance and auxiliary control device
shal | be renmoved and grounded to denopnstrate open circuit trouble,
ground fault trouble, and then operation over ground fault with an open
circuit.

Each alarmcontrol unit shall be denonstrated to operate in all nodes.

Capacity and the operation of the battery backup system shall be
denonstrated to operate as required by these specifications by

di sconnecting the 120 volt, 60 Hz power fromthe preaction (control)
panel and operating the system as specified for backup operation

Al'l circuits interconnecting with other systens fire protection, snoke
control, HVAC, security and safety, elevators, etc., shall be
denonstrated to operate as specified on alarmfromthe associ ated zone
or zones.

Mul ti pl ex equi prent, devices, and wiring shall be tested in accordance
with NFPA 70 and nmanufacturer's requirenents.

3.3 Re- Accept ance System Tests

Re- acceptance testing shall be perfornmed after system conmponents are added
or deleted; after any nodification, repair, or adjustnent to system
hardware or wiring; or after any change to software. Al conponents,
circuits, systens operations, or site specific software functions known to
be affected by the change or identified by a neans that indicates the
system operati onal changes shall be 100 percent tested. |In addition, 10
percent of the initiating devices that are not directly affected by the
change, shall also be tested and proper system operation shall be verified.
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Changes to all control units connected or controlled by the system
executive software shall require a 10 percent functional test of the
system including a test of at |east one device on each input and out put
circuit to verify proper system operation

Upon conpl etion of the nodifications, functionally test the existing
devices that were reinstalled and test the devices that are on both sides
of the point of connection of the new devices. Al newy installed devices
shall be tested in accordance with the paragraph entitled, "Preaction

Syst em Accept ance Tests".

After final acceptance testing has been successfully conpleted, the
Contractor shall submt test data under the terns of the "GENERAL
REQUI REMENTS" cl ause of this contract.

.4 OPERATI ON AND MAI NTENANCE MANUALS

Qperation and mai ntenance nanual s shall be subnitted. |Information bound in
manual fornmat and grouped by technical sections consisting of

manuf acturer's standard brochures, schenatics, procedures, reconmended
spare parts, reconmended test equi pnent, and safety precautions. This

i nfornati on shall be subnmitted prior to acceptance tests being perforned.

.5 PAI NTI NG

Manuf acturer's standard-fini sh equi pnent surfaces damaged during
construction shall be brought to as-new condition by touch-up or
re-painting to the satisfaction of the Contracting Oficer, or replaced
wi th new undamaged equi pnent at an additional cost to the Governnent.

Al fire alarm equi prent and appurtenances shall be painted red, color
nunmber 11105 in accordance with FED STD 595.

-- End of Section --
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